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(54) Preserving configuration information in non-volatile memory 

(57) A control information storage unit writes control information for a printer (10) in a volatile RAM (16) during normal 
operation. When the power source is turned off, the control information stored in the RAM is transferred to an EEPROM (17) 
while the supply voltage is dropping. Thus, when the power source is turned off, the control information is maintained in the 
EEPROM in a stable state without the need for a backup power source. 
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"A CONTROL INFORMATION STORAGE UNIT IN AN ELECTRONIC 

INSTRUMENT" 

The present invention relates to a control information 
storage unit in an electronic instrument and, more particu- 
larly, to an improved control information storage unit for 
storing control information which is necessary for the 
guaranteed operation of an electronic instrument and which 
is preset or changed, if necessary, and for maintaining the 
control information even when the power source of the 
electronic instrument is off. 

In a peripheral electronic instrument in a computer 
such as a printer, various kinds of control data are preset 
or changed as desired so as to provide desired control data 
concerning the operation of the electronic instrument. Such 
control data are different in electronic instruments. For 
example, a printer generally requires the control 
information on: the amount of correction of the position of 
paper at the time of autoloading; the length of the ink 
ribbon continuously used, which is necessary for indicating 
when to replace the ink ribbon; the cumulative operating 
time, which is necessary for indicating when the printer 
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needs inspecting; the frequency of use of each printing 
wire; whether or not an autoloading mechanism is mounted on 
the printer; and the selected font. 

Such control information is set every time an electron- 
ic instrument such as a printer is used or changed during 
use. Conventionally, such control data are altered by 
switching a DIP switch or the like. However, an apparatus 
for storing control information in a RAM or the like 
provided in a controller without using such a DIP switch has 
recently been produced. This apparatus is advantageous in 
that a large amount of control information can be stored by 
a simple operation in comparison with a conventional DIP 
switch. 

Such a RAM memory is a volatile memory, and since each 
of the preset data must be kept for a long time, the data 
must be maintained by a backup power source when the main 
power source of an electronic instrument is turned off. 
Such conventional RAM data are therefore backed up by a 
battery so that as soon as the power source is turned on, 
the control information necessary for the electronic 
instrument is taken out. 

Such a backup equipment, however, involves the risk of. 
losing the control information when the battery has run 
down. In addition, it is necessary to add a circuit struc- 
ture for maintaining the voltage of the backup battery 
constantly at not less than a predetermined value. 
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Accordingly, it is an object of the present invention 
to eliminate the above-described problems in the related art 
and to provide an improved control information storage unit 
which stores control information in a volatile memory such 
as a RAM and constantly provides necessary control informa- 
tion during the operation of an electronic instrument, and 
which enables the control information to be stored reliably 
and confidently without the need for a backup battery when 
the power source is turned off. 

To achieve this aim, in a control information storage 
unit according to the present invention, even a large amount 
of control information is stored in a reloadable volatile 
memory so as to be freely used during the operation of an 
electronic instrument in the same way as in the related art. 

The characteristic feature of the present invention 
lies in the fact that an electrically reloadable nonvolatile 
memory such as an EEPROM is provided separately from the 
volatile memory such as a RAM, so that the control informa- 
tion stored in the volatile memory is written and stored in 
the nonvolatile memory when the power source of the 
electronic instrument is off. For this purpose, the 
control information storage unit according to the present 
invention is provided with a memory circuit for storing the 
control memory stored in the volatile memory in the 
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nonvolatile memory when the power source of the electronic 
instrument is turned off and the voltage is dropping. 

According to the present invention, during the ordinary 
operation of an electronic instrument, the desired operation 
of the electronic instrument is carried out by using the 
control information stored in the volatile memory. At this 
time, the volatile memory maintains a voltage necessary for 
maintaining the data from the supply voltage which is in 
operation. 

When the power source of the electronic instrument is 
turned off, the memory circuit reads out the control infor- 
mation which is written in the volatile memory in a very 
short time when the voltage is dropping and the read-out 
memory content is transferred to the nonvolatile memory such 
as an EEPROM. 

Therefore, although the control memory in the volatile 
memory is erased when the power source is turned off, since 
the contents of the volatile memory are transferred to the 
nonvolatile memory such as an EEPROM, it is possible to 
maintain the control information for a long time without the 
need for a backup battery. 

When the power source of the electronic instrument is 
turned on, the control memory is first written from the 
nonvolatile memory to the volatile memory such as a RAM, and 



thereafter the operation of the electronic instrument is 
started. 

According to the present invention, various conditions 
for the ordinary operation are set by using a volatile 
memory which has a high response speed and is capable of 
freely reading and writing, while the contents of the 
volatile memory are safely kept in a nonvolatile memory when 
the power source is turned off. It is therefore possible to 
provide a control information storage unit which is excel- 
lent both in operability and in the reliability of maintaining 
data. 

The above and other objects, features and advantages of 
the present invention will become clear from the following 
description of the preferred embodiments thereof, taken in 
conjunction with the accompanying drawings. 

Pig. 1 is a circuit diagram of a first embodiment of a 
control information storage unit according to the present 
invention which is applied to a printer; 

Fig. 2 is an explanatory view of the operation of the 
first embodiment shown in Fig. 1; 

Fig. 3 is a flowchart of the control information 
transfer operation in the embodiment shown in Fig. 1; 

Fig. 4 is a flowchart of the reloading operation of the 
first embodiment shown in Fig. 1 while the power source is 
on; 
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Fig. 5 is a circuit diagram of a second embodiment of 
a control information storage unit according to the present 
invention which is applied to a printer; 

Fig. 6 is a circuit diagram of a third embodiment of a 
control information storage unit according to the present 
invention which is applied to a printer; 

Fig. 7 shows the wave form of the operation of the 
third embodiment shown in Fig. 6; 

Fig. 8 shows the structure of the power circuit of a 
fourth embodiment of a control information storage unit 
according to the present invention which is applied to a 
printer; 

Fig. 9 shows the entire structure and the voltage 
detector of the fourth embodiment shown in Fig. 8; and 

Fig. 10 is an explanatory view of the operation of the 
fourth embodiment shown in Fig. 8. 

The preferred embodiments of the present invention will 
be explained hereinunder with reference to the accompanying 
drawings. 

Fig. 1 shows a first embodiment of a control informa- 
tion storage unit according to the present invention which 
is applied to a printer. As is known, the printer is 
composed of a printing mechanism 10 and a control board 11 
including a control circuit. In this embodiment, an 



operating voltage V fl Q f 24 V and a control voltage V cc of 5 
V are supplied to the printing mechanism 10 and the control 
board 11, respectively, from a power circuit 12. The 
printing mechanism 10 generally includes a paper feed 
mechanism, a carriage feed mechanism and a printing head, 
and the control board 11 includes a CPU 13 for controlling 
each element in accordance with a predetermined program. 
The CPU 13 is connected to a ROM 15, a RAM 16 and an EEPROM 
17 through data buses 14. In this embodiment, the RAM 16 
constitutes a volatile memory for storing various kinds of 
control data, while the EEPROM 17 constitutes a nonvolatile 
memory. According to this embodiment, the RAM 16 therefore 
supplies predetermined control information to the CPU 13 
while the power source of the printer is on, and when the 
power source of the printer is turned off, the control 
information stored in the RAM 16 is transferred to the 
EEPROM 17. 

The CPU 13 is in charge of the operation of transferring 
data from the RAM 16 to the EEPROM 17. 

In Fig. 1, a voltage detector 18 is provided for 
detecting the of f-operation of the power source of the power 
circuit 12. The voltage detector 18 outputs a detection 
signal G when the operating voltage V fl has dropped from 24 
V, which is a normal voltage, to about 22 V, for example, 
and the CPU 13 executes the later-described interrupt 
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routine for data transfer in accordance with the detection 
signal G. 

Fig. 2 shows the timing for data transfer when the 
power source of the printer is turned off in the first 
embodiment. When a power switch 12a is turned off (tg) in 
Fig. 1, the voltage detector 18 observes that the operating 
voltage V H drops to a reference voltage V g , and outputs the 
detection signal G at the time tj. The CPU 13 transfers the 
control information stored in the RAM 16 to the EEPROM 17 in 
accordance with the interrupt routine during the period of 
T, that is, between the time t x when the detection signal G 
is output and the time when the control voltage V cc drops 
to a predetermined voltage. 

Owing to the transfer of the control information, the 
data are safely kept in the nonvolatile memory, namely, 
EEPROM 17 even though the contents of the RAM 16 are lost 
when the power source is turned off. 

Fig. 3 shows the transfer operation. When the 
interrupt routine is started in accordance with the 
detection signal G (step 100) , the contents of the EEPROM 17 
are first erased (step 101) , and the control information 
stored in the RAM 16 is written into the EEPROM 17 (step 
102) . The writing operation is then verified (step 103) . 
If the completion of the writing operation is confirmed 
(step 104) , the process is finished. On the other hand, if 
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the writing operation is not yet completed at step 104, the 
process is returned to step 101, and the operations between 
step 101 and 103 are repeated. The transfer time is 
generally about between 10 and 5 0 msec, which is short 
enough to enable the data to be secured while the voltage is 
dropping due to the off operation of the power switch 12a. 

Fig. 4 shows the operation of writing the control 
information stored in the EEPROM 17 into the RAM 16 when the 
power source is turned on. When the power source is turned 
on (step 200) , all locations within the RAM 16 are cleared 
(step 201) , and the data stored in the EEPROM 17 are written 
into the RAM 16 (step 202) . 

As described above, according to the present invention, 
while the power source of an electronic instrument such as a 
printer is on, a reloadable volatile memory such as a RAM 
stores control information and the electronic instrument can 
read out or write control information at such a high speed 
which enables the processing of even a large amount of 
control information at a highly responsive rate. 

When the power source is turned off, the control 
information stored in the RAM is transferred to a nonvola- 
tile memory such as an EEPROM while the voltage is dropping. 
It is therefore possible to maintain the control information 
in a stable state for a long time without the need for a 
backup voltage even while the power source is turned off. 
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As is well known, a nonvolatile memory such as an EEPROM is 
reloadable but the endurance limit is between 100,000 and 
1,000,000 times. This endurance limit makes it impossible 
to use the nonvolatile memory for writing control informa- 
tion in a normal control information writing state unlike a 
RAM which enables free reloading. However, the nonvolatile 
memory is sufficiently usable if it is only used when the 
power source of the electronic instrument is turned on or 
off. Especially, in the case of recording control informa- 
tion for maintenance, it is necessary to accumulate control 
information for each operation of the printer. In this 
case, it is impossible to use a nonvolatile memory such as 
an EEPROM, but this embodiment, which uses a volatile memory 
for the ordinary storage of the control information, is free 
from such an inconvenience. 

In the general case of reloading a nonvolatile memory, 
it is necessary to erase the information stored in the 
nonvolatile memory for each appropriate region before 
reloading, which means that the reloading operation takes a 
longer time than the operation of reloading a RAM or the 
like. In this embodiment, however, such a reloading 
operation is limited to the time when the power source is 
turned off, thereby enabling optimum control information 
storage due to the proper use of the relative merits of the 
volatile memory and the nonvolatile memory. 
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Fig. 5 shows a second embodiment of the present inven- 
tion which is applied to a printer. This embodiment is 
similar to the first embodiment except for a slight differ- 
ence in the circuit structure. 

In the power circuit, a commercial voltage is supplied 
from a commercial power source plug 20 to a primary circuit 
22 through a power switch 21, and an operating voltage V fl of 
24 V is obtained through a transformer 24, a rectifying and 
smoothing circuit 25 and a stabilizer 26. The power circuit 
further includes a regulator 27 which outputs a control 
voltage V cc of 5 V. The operating voltage V fl of 24 V is 
supplied to a printing head or a paper feeding motor in a 
printing mechanism in the same way as in the first embodi- 
ment, and the control voltage V cc of 5 V is supplied to a 
control board in the same way as in the first embodiment. A 
voltage detector 28 generates a voltage V L by the use of 
voltage-dividing resistors R 1 and R 2 . The thus-obtained 
voltage V L is compared with the reference voltage V t by a 
comparator 3 0, and the result of the comparison is output as 
the detection signal G. Accordingly, in the second embodi- 
ment, the resistances of the resistors R 2 and the 
reference voltage V t are set so that the detection signal G 
is output from the voltage detector 28 when the voltage V H 
has dropped to a predetermined voltage, e.g., 22 V. 
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Pig. 6 shows a third embodiment of the present inven- 
tion. The circuit structure for obtaining the detection 
signal G is shown. In Fig. 6, the control voltage V Q f 5 
V is obtained from a rectifying and smoothing circuit 31 and 
a stabilizer 3 2. The third embodiment is characterized in 
that a voltage outputting circuit for outputting a voltage 

V R of +2 V having a small time constant is provided sepa- 
rately from a voltage circuit for outputting the control 
voltage V cc of 5 V. For this purpose, an auxiliary secon- 
dary coil 33 is provided, and the voltage V B of 2 V is 
constantly supplied to a comparator 36 by a diode 34 and a 
capacitor 35. The reference voltage V g is supplied to the 
other input terminal of the comparator 3 6 by a Zener diode 
37. A resistor 38 is connected in parallel to the capacitor 
35 of the voltage output circuit so that the charged voltage 
of the capacitor 35 is rapidly discharged when the power 
source is turned off. The time constant at this time is set 
at a very small value. 

According to this structure, immediately after the 
power switch 21 is turned off, the voltage V R Q f 2 V of the 
voltage output circuit is discharged, and when the dis- 
charged voltage becomes lower than the reference voltage Vg, 
the detection signal G is output at the time t^ # as shown in 
Fig. 7. On the other hand, since the control voltage V" cc 
has a much larger time constant than the voltage output from 
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the voltage output circuit, the operation of transferring 
the control information stored in the RAM to the EEPROM is 
possible during the period in which a logic IC circuit is 
operational, that is, during the delay time T between the 
time t 1 when the detection signal G is output and the time 
t 2 when the control voltage V" cc drops to about 4.75 V. 

Fig. 8 shows a fourth embodiment of the present inven- 
tion. This embodiment is characterized in that not only are 
the operating voltage V H of 24 V and the control voltage V cc 
of 5 V generated from the power source but also an auxiliary 
voltage of 4.7 V is supplied from the voltage circuit for 
outputting the operating voltage V R of 24 V to the voltage 
circuit for outputting the control voltage V" cc of 5 V so as 
to prevent the control voltage V cc of 5 V from rapidly 
dropping when the power source is turned off. 

In Fig. 8, the voltage supplied from the commercial 
power source through a plug 4 0 and a power switch 41 is 
dropped by a transformer 42, and is taken out of rectifiers 
43, 44 as the operating voltage V fl of 2 4 V and the control 
voltage V cc of 5 V, respectively. This embodiment is 
characterized in that a regulator 45 is provided in the 
voltage circuit for outputting the operating voltage V fl of 
2 4 V. The regulator 45 supplies the auxiliary voltage of 
4.7 V through a diode 4 6 to the voltage circuit for output- 
ting the control voltage V cc of 5 V. 



According to this structure, even if the control 
voltage V cc rapidly drops at the time t Q when the power 
switch 41 is turned off, the output of the regulator 45 is 
maintained at 4.7 V for a sufficiently longer time. It is 
therefore possible to secure the transfer time T after the 
detection signal G is output. 

Fig. 9 shows a voltage detector in the fourth embodi- 
ment. As is clear from Fig. 9, the operating voltage V R 0 f 
24 V is not only supplied to the printing mechanism but also 
grounded through a Zener diode 47 and a resistor 48, thereby 
supplying an on-operation voltage to a transistor 49. To 
the collector of the transistor 49 are connected a voltage 
circuit for outputting the control voltage V cc of 5 V and 
the base of a transistor 50. The collector of the transis- 
tor 50 is connected to the voltage circuit for outputting 
the control voltage V cc of 5 V, and outputs the detection 
signal G as an interrupt signal to an NMI (non-maskable 
interrupt) input terminal of the CPU 13. 

According to this structure, in the ordinary state in 
which the power source is on, the transistors 49 and 50 
maintain the off state, and "H" is supplied to the NMI input 
terminal as the detection signal G. 

When the power source is turned off and the operating 
voltage V" H has drops, the transistor 49 is turned off while 
the transistor 50 is turned on, so that "L" is output 
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as the detection signal G. The CPU 13 then starts the 
interrupt routine so as to transfer the control information 
stored in the RAM 16 to the EEPROM 17. 

As is clear from Fig. 10, according to this embodiment, 
the control voltage V cc of 5 V rapidly drops as indicated by 
the broken line when the power source is turned off. By 
supplementing the dropping voltage by a voltage from the 
voltage circuit for outputting the operating voltage of 
24 V, it is possible to maintain a voltage of 4.7 V for the 
predetermined time T necessary for transferring the control 
information. 

As described above, according to the present invention, 
various kinds of control data necessary for a peripheral 
electronic instrument used with a computer, such as a 
printer, are stored in a volatile memory, such as a RAM, 
during the on state of the power source, while the control 
information is stored in a nonvolatile memory, such as an 
EEPROM, when the power source is turned off. The control 
information storage unit in an electronic instrument 
according to the present invention is therefore advantageous 
in that it is possible to maintain a large amount of control 
information securely and safely without the need for a 
backup power source. 

While there has been described what are at present 
considered to be preferred embodiments of the invention, it 
will be understood that various modifications may be made 
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thereto, and it is intended that the appended claims cover 
all such modifications as fall within the true spirit and 
scope of the invention. 
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CLAIMS : 

1. A control information storage unit in an electron- 
ic instrument comprising: 

(a) a power circuit for supplying a predetermined 
voltage to said electronic instrument; 

(b) a voltage detector for detecting the off-operation 
of a power source and outputting a detection signal when the 
voltage output from said power circuit has dropped; 

(c) a volatile memory for storing operation control 
information for said electronic instrument; 

(d) a nonvolatile memory for storing said operation 
control information for said electronic instrument when said 
power source is turned off; and 

(e) a memory control circuit for receiving said 
detection signal supplied from said voltage detector and 
storing said control information stored in said volatile 
memory in said nonvolatile memory at the time that said 
detection signal is received. 

2. A control information storage unit in an electron- 
ic instrument according to Claim 1, wherein 

said predetermined voltage in said power circuit (a) 
includes an operating voltage and a control voltage; 

said voltage detector (b) includes: 

two voltage-dividing resistors for generating a low 
voltage from said operating voltage; 

a Zener diode for producing a reference voltage; 



a comparator for comparing said low voltage with said 
reference voltage; and 

a means for outputting said detection signal when said 
low voltage has become lower than said reference voltage; 
and 

said memory circuit (e) stores said control information 
stored in said volatile memory in said nonvolatile memory 
during the period between the time when said detection 
signal is received and the time when said control voltage 
drops to a predetermined voltage. 

3. A control information storage unit in an electron- 
ic instrument according to Claim 1, wherein 

said predetermined voltage in said power circuit (a) is 
a control voltage; 

said power circuit (a) includes: 

(f) a voltage output circuit for generating a voltage 
having a smaller time constant than said control voltage, 
said voltage output circuit including a diode and a 
capacitor for producing said voltage having said small time 
constant, and a resistor connected in parallel to said 
capacitor so as to discharge said voltage having said small 
time constant when said power source is turned off; 
said voltage detector (b) includes: 
a Zener diode for producing a reference voltage; 
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a comparator for comparing said voltage discharged from 
said voltage output circuit when said power source is turned 
off with said reference voltage; and 

a means for outputting said detection signal when said 
discharged voltage has become lower than said reference 
voltage? and 

said memory circuit (e) transfers said control 
information stored in said volatile memory to said nonvola- 
tile memory during the delay period between the time when 
said detection signal is received and the time when said 
control voltage drops to a predetermined voltage. 

4. A control information storage unit in an electron- 
ic instrument according to Claim 1, wherein 

said predetermined voltage in said power circuit (a) 
includes an operating voltage and a control voltage; 

said voltage detector (b) includes: 

(g) two rectifiers for taking out said operating 
voltage and said control voltage separately from each other; 

(h) a regulator provided in the circuit for outputting 
said operating voltage; and 

(i) a means for supplying an auxiliary voltage from 
said regulator to said circuit for outputting said control 
voltage; and 

said memory control circuit (e) stores said control 
information stored in said volatile memory in said 
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nonvolatile memory during the period between the time when 
said detection signal is received and the time when said 
auxiliary voltage supplied to said control voltage drops to 
a predetermined voltage. 

5. A control information storage unit in an electron- 
ic instrument according to Claim 1, wherein 

said predetermined voltage in said power circuit (a) 
includes an operating voltage and a control voltage; 

said power circuit (a) includes: 

a first transistor for outputting an on-operation 
voltage to said operating voltage; 

a second transistor connected to said control voltage 
on the collector side of said first transistor; and 

a means for outputting "H" as said detection signal 
when said power source is turned off, said operating voltage 
drops to a predetermined voltage, said first transistor is 
turned off and said second transistor is turned on; and 

said memory circuit (e) is connected to said circuit 
for outputting said control voltage and has an interrupt 
terminal for receiving said detection signal from said 
collector of said second transistor, said memory contol 
circuit (e) executing an interrupt program routine for 
transferring said control information in said volatile 
memory to said nonvolatile memory to be stored during the 
period from the reception of said detection signal by said 
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interrupt terminal to the dropping of said control voltage 
to a predetermined voltage, therby generating an interrupt. 

6. A control information storage unit in an electron- 
ic instrument according to Claim 1, wherein 

said nonvolatile memory is an EEPROM. 

7. A control information storage unit in an electron- 
ic instrument according to Claim 2, wherein 

said nonvolatile memory is an EEPROM. 

8. A control information storage unit in an electron- 
ic instrument according to Claim 3, wherein 

said nonvolatile memory is an EEPROM. 

9. A control information storage unit in an electron- 
ic instrument according to Claim 4, wherein 

said nonvolatile memory is an EEPROM. 

10. A control information storage unit in an electron- 
ic instrument according to Claim 5, wherein 

said nonvolatile memory is an EEPROM. 

11. A method of storing control information for an 
electronic instrument comprising the steps of: 

(a) detecting the of f-operation of the power source of 
a voltage detector by a change in the operating voltage and 
the control voltage supplied from a power circuit; 

(b) outputting a detection signal from said voltage 
detector to a memory circuit; 
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(c) erasing the contents of a nonvolatile memory and 
writing the control information stored in a volatile memory 
in said nonvolatile memory; 

(d) clearing all the contents of said volatile memory 
when said power source is turned on; and 

(e) writing the data stored in said nonvolatile memory 
in said volatile memory. 

12 A method of storing control information for an 
electronic instrument according to Claim 11 wherein 

said step (b) is executed when said operating voltage 
supplied from said power circuit drops; and 

said step (c) is executed during a predetermined time 
between the time when said detection signal is output and 
the time when said control voltage drops to a predetermined 
voltage. 

13. A method of storing control information for an 
electronic instrument according to Claim 11, wherein said 
nonvolatile memory is an EEPROM. 

14. A method of storing control information for an 
electronic instrument according to Claim 12, wherein said 
nonvolatile memory is an EEPROM. 

15. A control information storage unit substantially 
as hereinbefore disclosed with reference to and as shown in 
any of the accompanying drawings . 

16. A method of storing control information substantially 
as hereinbefore disclosed with reference to and as shown in any 
of the accompanying drawings . 
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present application. 

E: Patent document published on or after, but with 
priority date earlier than, the filing date of the present 
application. 

&: Member of the same patent family. 
corresponding document. 
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search are also listed periodically In the Official Journal (Patents). 
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